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6. STUDY PARAMETERS:
Test Organism:      Dipteran midge, Chironomus dilutus

Age of Test Organism: 3rd Instar, 10 to 11 days old
Definitive Test Duration: 10 days

Study Method: Flow-through
Type of Concentrations: Mean-measured sediment, bulk and OC-

normalized
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7. CONCLUSIONS:

Results Synopsis (from CETIS):

Based upon mean-measured sediment concentrations:

Survival:
LC50: 88 95% C.I.:  68 to 106
Probit Slope: 3.24 (2.39 to 4.11)
NOAEC:  <
LOAEC:  14

Growth (AFDW):
EC50 95% C.I.:  N/A
NOAEC:  14
LOAEC:  27

Based upon OC-normalized mean-measured sediment concentrations:
Where foc = TOC = 2.3% = 0.023 

Survival:
LC50: 3,826 95% C.I.: 2,957 to 4,609 TOC
NOAEC:  <609
LOAEC:  609

Growth (AFDW):
EC50: >10,870 95% C.I.: N/A
NOAEC:  609 ai/kg TOC
LOAEC:  1,174

Calculated freely dissolved pore water concentrations (from: mean-measured OC-
normalized/ ([Koc])
Where Koc = 184,864 mL/goc

Survival:
LC50: 95% C.I.:  0.016 to 0.025
NOAEC:  <0.003
LOAEC:  

Growth (AFDW):
EC50:  > 95% C.I.:  N/A 
NOAEC:  
LOAEC: 0.006



























Other Significant Results:

Biological: After 10 days, survival averaged 86 and 84% for the negative and solvent 
control groups, respectively, compared to 74, 68, 59, 28, 4, and 0% for the mean-measured 
14, 27, 55, 130, 250, and 510 levels, respectively.  Differences were statistically 
significant (p<0.05) compared to the pooled control (85%) at the 27 . Using 
mean-measured concentrations, the NOAEC and LOAEC for survival were 14 and 27 
ai/kg, respectively, and the 10-day LC50 (with 95% C.I.) was 96 (83 to 110) 

Ash-free dry weights (AFDW) averaged 1.26 and 1.29 mg per larva for the negative and 
solvent control levels, respectively, and 1.18, 0.83, 1.30, 0.95, and 0.77 mg per larva for the 
mean-measured 14, 27, 55, 130, and 250 No statistically-
significant difference was 
(1.27 mg/larva).  Higher treatment levels were not statistically assessed due to significant 
reductions in survival at these levels. Using mean-measured concentrations, the NOAEC 
and LOAEC for growth were 14 and >14 observed 10-day 
EC50 was 

Analytical: Only results from sediment analyses were reported in this study.  Cyfluthrin 
concentrations decreased slightly at all levels during the 10-day study (-20 to -3.6% of Day-
0 measurements, reviewer-calculated).  Overall, mean-measured concentrations represented 
86 to 101% of nominal sediment concentrations.  

B.  Statistical Results

Statistical analyses were performed on midge survival and growth (ash-free dry weight, 
AFDW).  Analyses were performed using the response values for each replicate test vessel 
within a treatment level.  Percent survival data were arcsine square-root transformed prior to 
analysis.  

A t-Test was used to compare the performance of the negative control and solvent control 
data.  For both endpoints, data were statistically similar, and the treatment groups were 
compared to the pooled control data to determine potential treatment-related effects.     

Normality of the data was evaluated using the Chi-Square Test and homogeneity of variance 
was evaluated using Bartlett’s or Cochran’s Tests at the 99% level of certainty.  Survival 
and growth data met both assumptions and were therefore analyzed using Bonferroni’s 
t-Test (at a 95% level of certainty).  Due to the statistical effect on survival in all but one 
concentration, a two-sample t-Test was also applied to establish treatment effects for the 
growth endpoint.  NOAEC and LOAEC values were assigned based upon significance.

Probit Analysis was used to calculate the LC50 value (survival) with associated 95% 
confidence intervals. Analyses were performed using TOXSTAT Version 3.5 statistical 
software and mean-measured sediment concentrations.
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Survival:
LC50: 96 95% C.I.: 83 to 110 
NOAEC:  14
LOAEC:  27

Growth (AFDW):
EC50: >250 95% C.I.:  N/A
NOAEC:  14
LOAEC:  >14

12. VERIFICATION OF STATISTICAL RESULTS:

Statistical Method:

The reviewer tested for normality using the Shapiro-Wilk test for normality and for 
homogeneity of variance using the Bartlett test for equality of variance or Levene’s Test for 
Equality of Variance. Both growth (as ash-free dry weight) and survival met the 
assumptions of normality and homogeneity of variance. As a result, both end points were
analyzed using the Dunnett Multiple Comparison test (p<0.05). Survival exhibited a linear, 
decreasing dose response, therefore results of statistical analysis using William’s Multiple 
Comparison Test are reported. Significant decreases were noted at every treatment level for 
survival relative to the negative control, and 100% mortality was observed in the highest 
dose treatment group. A dose-dependent response was not observed for the growth 
endpoint, although a significant decrease was observed for the 27 μg a.i./kg mean-measured 
sediment treatment group. An LC50 for survival was reported using the Probit slope analysis 
and an EC50 for growth was attempted using nonlinear regression (“Bruce and Versteeg” 
model); however, the 95% confidence interval was not calculable, so this estimate was 
empirically estimated because inhibition did not approach 50%.

The negative and solvent control groups were compared using a Student’s t-test assuming 
equal variances; no significant difference was detected (p>0.05) and subsequent treatment 
level comparisons were made to the negative control response only. These analyses were 
conducted using CETIS v. 1.8.7.12 with backend settings implemented by EFED on 
5/29/13.
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13. REVIEWER'S COMMENTS:

The reviewer’s conclusions differed from the study author’s. The study author reported no 
significant differences from the pooled control for growth; however the reviewer observed a 
significant reduction from the negative control at the 27 μg a.i./kg mean-measured sediment 
treatment group. The LC50 for survival was calculated by the reviewer as 88
C.I. of 68 to 106
ai/kg. Comparison of the treatment levels to the negative control only, rather than a pooled 
control, may have contributed to the reviewer’s differing conclusion from the study author.

Results were provided in terms of mean-measured sediment (bulk and OC-normalized) in 
the Conclusions section of the DER. Overlying water was not analyzed due to the 
pyrethroids’ strong affinity to sediment (i.e., high Koc values) and regular renewal of the 
overlying water.  Documentation supporting that only negligible amounts of pyrethroids 
partition to overlying water were cited (Springborn Smithers Laboratories Study Nos. 
13656.6106, 13656.6107, 13656.6110, 13656.6111, and 13656.6112; Putt, 2005).  
It was reported that data for cyfluthrin concentrations in pore water and bulk sediment for 
pore water will be presented in a supplemental report. 

Dosing stock solutions and treated sediment from all levels (prior to allocation into the 
replicate vessels) were analyzed for cyfluthrin. Recoveries in the stock solutions ranged 
from 100 to 160% of nominal concentrations.  Analysis of the spiked sediment following 
dosing and prior to allocation into the replicate exposure vessels ranged from 82 to 91% of 
nominal concentrations.

The analytical method used to quantify cyfluthrin in formulated sediment was validated on 
April 30 to May 5, 2009.  Fortified samples were extracted two to three times with 
methanol:purified reagent water and hexane; the extracts were combined and purified for 
analysis using solid phase extraction (SPE).  Aliquots were analyzed using gas 
chromatography equipped with mass selective detection in negative chemical ionization 
mode (GC-MS/NCI).  The method validation established an average recovery of 92.6 ± 
5.43% (CV=5.87%) for cyfluthrin from formulated sediment fortified at 0.100 
ai/kg.  The limit of quantitation (LOQ) was 0.0527 A method validation extension 
was conducted in February 2010, which established an average recovery of 98.4 ± 2.99% 
(CV=3.04%) for cyfluthrin 

In addition to total hardness and specific conductivity, total alkalinity and ammonia were 
determined in the overlying water of each level on Days 0 and 10.  Total alkalinity ranged 
from 18 to 24 mg/L as CaCO3, and ammonia (as N) ranged from 0.16 to 2.0 mg/L.
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The redox potential, pH, ammonia content, and dissolved organic carbon (DOC) were 
measured in isolated pore water at each level on Days 0 and 10.  The total organic carbon 
(TOC) was also measured in isolated pore water on Day 10, but inadvertently not measured 
on Day 0.  The redox potential ranged from 190 to 210 mV, the pH ranged from 6.8 to 7.0,
TOC and DOC were 110 to 140 mg C/L and 84 to 140 mg C/L, respectively, and the 
ammonia content (as N) ranged from 14 to 16 mg/L on Day 0 and from 3.9 to 6.1 mg/L on 
Day 10.

Overlying water temperature on Day 9 was 25°C (as measured by the minimum/maximum 
thermometer), exceeding the recommended 23±1°C range.  It was reported that since the 
temperature remained within the tolerance range for the test organism, the deviation did not 
impact the results of the study.  

This study was conducted in compliance with all pertinent U.S. EPA GLP regulations (40 
CFR, Part 160) with the following exceptions: routine water, sediment, and food 
contaminant screening analyses. These analyses were performed using certified laboratories 
and standard validated methods.  

Definitive test dates were January 29 to February 8, 2010.  
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CETIS Summary Report Report Date: 30 Sep-13 21:36 (p 1 of  2)
Test Code: 397235 48593607 | 19-3670-5313

OPPTS 850.1735 Sub-Chronic Sediment (10-d FW) Springborn Smithers

Batch ID: 08-2206-8293
Start Date: 29 Jan-10
Ending Date: 08 Feb-10 15:44

Test Type: Sediment Toxicity 10-d

Duration: 10d  16h

Protocol: OPPTS 850.1735 Sub-chronic Sediment (1 Diluent: Well Water
Brine: Not ApplicableSpecies: Chironomus dilutus

Source: Environmental Consulting & Testing

Analyst:

Age: 10 d

Sample ID: 07-7837-9625
Sample Date: 29 Jan-10
Receive Date:

Code: 48593607

Sample Age: NA
Source: Pyrethroid Working Group
Station:

Client: EPA OCSPP EFED
Project: InsecticideMaterial: Cyfluthrin

MRID 48593607
MRID 48593607

Batch Note:
Sample Note:

Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID MethodPMSD TU
0 >020-0490-0316 Equal Variance t Two-Sample Test26.5%Ash Free Dry Weight
14 27 19.4413-2845-7313 Dunnett Multiple Comparison Test43.0%Ash Free Dry Weight
0 >019-8493-4182 Equal Variance t Two-Sample Test19.9%Survival
<14 14 NA15-8748-2565 Williams Multiple Comparison Test14.7%Survival

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Methodμg/kg sed TULevel
IC50 1440 N/A N/AAsh Free Dry Weight19-7976-2504 Nonlinear Regression
LC50 88 68.2 106Survival09-1885-2090 Linear Regression (MLE)
LC50 76 63.3 91.3Survival18-7553-9088 Trimmed Spearman-Kärber

Control Type Mean Min Max Std DevCount CV%Std ErrC-μg/kg sed

Ash Free Dry Weight Summary

95% LCL 95% UCL %Effect
0 Solvent Blank 1.28 1.03 1.72 0.2388 18.5%0.0841.08 1.48 0.0%
0 Negative Control 1.26 0.97 2.01 0.3698 29.4%0.130.948 1.56 2.05%
14 1.18 0.78 1.56 0.2718 22.9%0.0960.957 1.41 7.7%
27 0.833 0.63 1.03 0.1518 18.1%0.05340.706 0.959 35.1%
55 1.3 0.88 1.88 0.3358 25.7%0.1181.02 1.58 -1.56%
130 0.951 0.32 1.77 0.4238 44.5%0.150.598 1.3 25.8%
250 0.767 0.12 1.24 0.583 75.6%0.335-0.674 2.21 40.2%

Control Type Mean Min Max Std DevCount CV%Std ErrC-μg/kg sed

Survival Summary

95% LCL 95% UCL %Effect
0 Solvent Blank 0.838 0.5 1 0.1778 21.1%0.06250.69 0.985 0.0%
0 Negative Control 0.863 0.6 1 0.1418 16.3%0.04980.745 0.98 -2.99%
14 0.738 0.4 1 0.2078 28.0%0.0730.565 0.91 11.9%
27 0.675 0.4 1 0.1758 26.0%0.0620.528 0.822 19.4%
55 0.588 0.4 0.7 0.1138 19.2%0.03980.493 0.682 29.9%
130 0.275 0.1 0.4 0.1048 37.6%0.03660.188 0.362 67.2%
250 0.0375 0 0.1 0.05188 138.0%0.01830 0.0808 95.5%

CETIS™ v1.8.7.12000-516-187-1 QA:________Analyst:________



CETIS Summary Report Report Date: 30 Sep-13 21:36 (p 2 of  2)
Test Code: 397235 48593607 | 19-3670-5313

OPPTS 850.1735 Sub-Chronic Sediment (10-d FW) Springborn Smithers

Control TypeC-μg/kg sed

Ash Free Dry Weight Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
0 Solvent Blank 1.05 1.72 1.46 1.36 1.36 1.17 1.03 1.11
0 Negative Control 1.07 1.06 1.35 2.01 1.57 1 0.97 1.02
14 1.49 1.11 1.32 0.9 1.56 1.08 0.78 1.23
27 0.65 1.03 0.96 0.96 0.63 0.77 0.9 0.76
55 1.88 1.31 1.42 1.43 1.5 1.1 0.9 0.88
130 1.08 1.08 0.32 1.77 0.79 0.65 0.83 1.09
250 0.12 1.24 0.94

Control TypeC-μg/kg sed

Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
0 Solvent Blank 1 0.5 0.9 1 1 0.7 0.8 0.8
0 Negative Control 1 0.9 0.7 0.6 0.9 0.9 1 0.9
14 0.8 0.9 0.7 1 0.4 0.7 0.9 0.5
27 0.8 0.6 0.4 0.6 1 0.7 0.6 0.7
55 0.7 0.7 0.6 0.4 0.6 0.5 0.7 0.5
130 0.3 0.2 0.1 0.2 0.3 0.4 0.3 0.4
250 0.1 0 0 0.1 0.1 0 0 0

CETIS™ v1.8.7.12000-516-187-1 QA:________Analyst:________


